Introduction
The classical Hardy's inequality [2] states that for p > 1, 1/ p + 1/q = 1, f ≥ 0, and 0 1) where q p = (p/(p − 1)) p is the best possible. This inequality plays important role in analysis. It is obvious that, for parameters a and b such that 0 < a < b < ∞, the following inequality is also valid: 2) where 0 < b a f p (t)dt < ∞. Bicheng et al. [1] have given some improvements of (1.1) and (1.2) as follows. Let 0 < a < b < ∞, p > 1, 1/ p + 1/q = 1, f ≥ 0, and 0 < [3] generalized (1.3) and (1.4) as follows.
The function space L p has been generalized to L(p) in the following manner.
where M = max (1,H) .
In this paper, we have the generalized Holder's inequality in L(p) space and the results of [1, 3] . 2) where
3)
Proof. To prove (a), for a,b > 0, we have
Using the above inequality, we have
.
From (2.6) and (2.7), we get (2.2).
To
4 Some new generalizations of Hardy's integral inequality
by (2.2).
(2.9)
Substituting the values, we get (2.3):
This completes the proof of the lemma.
Then the following inequality holds:
, (2.11) where
Proof. For any x ∈ (0,b), by the generalized Holder's inequality (2.2), we have
Strictness follows from [1, Lemma 2.1] . Thus (2.11) is valid.
Then the following inequality is true:
13)
where
Proof. For any x ∈ (a,∞), by the generalized Holder's inequality (2.2), we have
(2.14)
Strictness follows from [1, Lemma 2.2] . This completes the proof of the lemma.
15)
Proof. Using (2.13), we obtain
(2.16)
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Proof. In view of inequalities (2.13) and (2.15), we find
, t > a > 0, M > 1, (2.20) the proof is complete.
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Note. When t > a > 0, by Bernoulli's inequality (see [2, Chapter 2.4 ]), we obtain
where M = sup p(t) and α = sup{p(t) −1 } + sup{q(t)
Proof. For case (i), b ∈ (0,∞), we use (2.11) to obtain 
Some more generalized results
In this section, we have generalized the results of [3] . We use the generalized form of Holder's inequality with p(x), q(x),r(x) > 1. The normalization 1/ p(x) + 1/q(x) = 1 in Holder's inequality is replaced by relation of the form 1/ p(x) + 1/q(x) = 1 − 1/r(x).
Then the following inequality holds: 1) where
Strictness follows from [3, Lemma 2.1] . Thus (3.1) is valid.
Strictness follows from [3, Lemma 2.2] . This completes the proof of the lemma. where M = sup p(t), α = sup1/ p(t) + sup1/q(t) + sup1/r(t), and N = sup{p(t)(1 − 1/ r(t))}.
Proof. Using (3.3), we obtain 
